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INDUSTRIAL 
THERMOMETERS 


Over a million TAG THERMOMETERS have been boug 


American Industry, which is ample evidence of the fact +h 











represent the highest state of 
DUSTRIAL THERMOMETERS 


provements have been made in 





Constructional 


top of the case fits snugly in a groo 
effort to replace the front, which wh 


or misplace. 
© Connecting piece locked to case by a 
washer. 


the mercury filling. 
™ The bulb is specially seasoned and 
i] h . | ° ° ° 
changes in use. It is thin, yet so unifo 
sudden temperature changes. 


> TAG Red-Reading Glass, with magnifying lens-front, is spe 


seasoned and guaranteed for perman 


a Coupling nut, revolving freely on stem of connecting piece f 
taching Thermometer by means of a union or separable sock’ 


connection. 


rT 4 Left handed thread on bulb chamber 


turned in removing Thermometer from 


Write us today for your FREE copy of th 
MOMETER Catalog No. 1125-l . . . 24 pag 


of these notable instruments. You will find it 


@) Filling in bulb chamber completely surround: bulb of Thermomet 
and insures quick transmission of heat. 


. 





perfection in design, const 


SUN) 


and utility. Over the years, the traditional precision of TAj 


has been steadfastly main: 


. in step with modern practice, many new and desirab 


these fine instruments 


Observe the many Outstandin 


Features 


k The TAG Snap Case-Front, makes cleaning easy. A tongue at th 


ve in the front. It takes |i+ 
en on the instrument, is he 


firmly closed by the snap device. There are no screws to loosen 


specially designed split sp 


i 3 Asbestos packing, uniformly compressed around enlargement 

. glass stem prevents movement of tube with reference to scale 
The stainless steel bulb chamber is thin enough to allow quick cor 
ductivity, yet rugged and non-corrosive . . . cannot amalgamate wi 


aged to prevent molecul: 
rm, that it will not crack wit 


ent accuracy 


prevents loosening if case ' 
socket. 
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e TAG INDUSTRIAL THE! 
es showing the complete 'in? 
an asset to have 








TAG industrial 


tainab 
ACCURACY—Highest at 
CONSTRUCTION—Highest gra 
MATERIAL—Most durable for t 
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PARK & NOSTRAND AVES.. 


BROOKLYN. N. Y. 
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If vou want proof of preci 


se, money-saving control 


- 


of temperature, pressure, flow and liquid level 


then look into Taylor Control in modern refineries 


16,000-barrel-a-day combination se- 

lective cracking unit ran continuously 
for 34 days on its first firing. All guar 
antees of capacity and products were met, 
without a single barrel of off-specifica 
tion products! ‘Taylor Instruments pro 
ided the precise control of temperature 
and flow that helped make this record 
possible. 

Another similar plant was designed to 
operate on Mid-Continent and Corning 
crudes. It ran continuously for 39 days 
on its first firing, making specification 
products at guaranteed capacity. Tem 
perature, pressure and flow were—and 
are—'Taylor-Controlled. 

And still another. On an atmospheric 

acuum distillation unit in the Mid-Con 
tment field, Taylor Systems maintained 


DO YOU KNOW ABOUT THESE TAYLOR DEVEL 


FULSCOPE CONTROLLER with the Univer 
sal Sensitivity Adjuster, the first graduated 
lial with infinite positions of sensitivity for 
btaining the best throttling range lor every 


An original Tayl 
PRECISION VALVE ACTION. Orie nally ar 
built part of the Taylor Dubl-Response Cot 

1 Unit. this was later made available in % 


rate unit, the Valv-Precisor 


yr feature. 


THERMOSPEED. Taylor led the way in di 
opir rtubesystem resp 


¢ greater speed I 


en separable wells are used 
| ACCURATUS TUBING permits us¢ 


led tube svysten " 








temperatures, flows and pressures within 
such close limits that the end points of 
the products were held more constant 
than were ever thought possible. This 
record led to specifications of Taylor 
Controls in four more atmospheric-va 

uum units for four other oil companies. 

In solve nt de wad ing, Tay lor ( ‘ont rollers 
maintain the outlet temperatures of 
double-pipe chillers in eight of the coun 
try’s most modern plants. Other temper 
atures and pressures in the process are 
also Taylor-Controlled. 

These are some examples of how Taylor 
Engineering, plus ‘Taylor Instruments, 
has brought new high operating efficiency 
to refining plants today — how it has 
helped to cut costs and minimize pro 


duction worries. Go into modern plants 





OPMENTS? 


sated, without loss of advantage 
as actuatil! medi 
nsuccess Now 

il € are I t 


MOTOSTEEL EVENACTION MOTORS. 

Tay r was the first t ise the all-steel we ( 
ler types 

INDUSTRIAL THERMOMETER 


I INGO¢ 


BINO¢ 
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of leading companies. You ll see Tavlor 
Svstems providing precision control of 
temperature, pressure, flow and liquid 


level. The rec ords show 


What processes are vou concernes 
with ? Atmospheric distillation 2? Vacuum 
distillation ? Combination atmospheri 
vacuum distillation ? Combination sele« 


tive cracking ? Solvent lewax 
Recovery and stabilizing? Tavlor e1 
neers will bring to your particular pr 
lem thorough knowledge of — refi 
processes. And the instruments T: 
engineers install are the finest of the 


Workmanship 


type In design. in 

service t he V give 
To take advantage of the set 

Taylor engineers 


y , 
olfered to 


out charge and to obtain furthe 


mation about Tavlor Instruments an 
Svstems, get Intouch witha Tavlor | 
resentative. Or write to Tavlor Instru 


ment Companies, Rochester, Ne York 
or the nearest local offices Nan Lia 
& Mason, Ltd 


> ] 4 
1 Great Brita Shor 


1 " 
London, I: ngial 








Indicating Recording Controlling 





TEMPERATURE, PRESSURE, FLOW 
and LEVEL INSTRUMENTS 

























FOR INDUSTRY 


Some of the world’s largest in 
dustries have built their succes: 
upon the precision of Johans , 
son Gage Blocks. Accurate to 
+.000008 inch, they are unex- 
celled by any other commer- 
cially available standards of 
measurement—yet priced with- 
in reach of the small shop 
worker. They are sold in sets or 
individually, separate blocks 
priced as low as $3.50. Foremen 
and shop owners should inves- 
tigate also the low-priced acces- 
sory sets and the assortment of 
Adjustable Holders, which pro- 
tect blocks and make handling 
easier. Get complete informa- 
tion by writing for Catalog No. 
12 to Dept. D. 


Johansson 


ACCURACY 


‘ie 


FORD MOTOR COMPANY 


JOHANSSON DIVISION 
DEARBORN MICHIGAN 





Where accuracy 
insured 





HIGH SPEED REMOTE INDICATING HAND TAL 
PREDETERMINING COUNTER MAGNETIC COUNTER COUNTER 





THE MAINTAINED in-built accuracy of Westcott orifice meters, whether for Indicat- 
ing, Recording or Integrating, is embodied in: precision machining of differential 
small angular travel of 


gage body chomber low angle of float travel 








static pressure tube only one movable part between mercury surface and 


VEEDER-ROOT INC. 2% & Pater. criceee, cininnats 


Detroit, Greenville, S. C., Los Angeles, New York, 


Coumling Deuices delphia, Pittsburgh, St. Louis, San Francisco, Monti 


" Canada, Buenos Aires, Mexico City, London, Pi 
AMERICAN METER COMPANY HARTFORD, CONNECTICUT kis Mieniets Sitbeuste 






chart record. @ Information is available on request 


‘ 


METRIC METAL WORKS FRIE, PENNSYLVANIA 
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SEE FOR YOURSELF why Foxboro 


potentiometer controllers are so accurate and dependable 


Battery of nine Foxboro Potentiometer Controllers for three electrolytic cleaning 


hs in 













the Wheeling Steel Plant at Yorkville, Ohio 


For the most economical 
and accurate operation for 
different requirements Fox 
boro provides two types of 
control contacts: mercury 
in-glass type, and intermit 
tent brush type. Foxboro 
engineers will gladly rec 
ommend the correct type 
for your specific conditions 


All adjustments are outside 
on the Foxboro Controller 
No oiling or attention in 
side the case is required 
Control setting dial... me 
chanical zero adjustment 

.and standardized knobs 
are grouped conveniently 
onthe front of the Controller. 


TatUl 









CCURATE and dependable control is a fact 
with Foxboro in hundreds of installa 
tions, such as the one shown at the left. The 
slightest variation of temperature causes ac 
tion, instantly, to restore the desired tempera 
ture. Initial cost is less ... space is saved... 
and maintenance is materially reduced... 
particularly with the Foxboro Multiple Drive. 
Some of the many reasons why an ever 
increasing number of users is buying Foxboro 
Pyrometer Controllers are detailed on this 
page. They will help to explain why users 
say that no other controller can give you so 
much for so little. The Foxboro Company, 46 
Neponset Avenue, Foxboro, Mass., U. S. A. 
Branch Offices in 25 Principal Cities. 











REG U S PAT OFF 


POTENTIOMETER CONTROLLERS 





A 12-inch temperature scale is provided 
setting dial. Accurate setting is thus assured 


tial step in obtaining accurate temperature 























ROLLER - SMITH 


Announces 


3"’ Square 


ALTERNATING AND DIRECT CURRENT 


Ammeters, Milli-ammeters, Micro-ammeters, 
Radio Frequency Ammeters and Milli-amme- 
Milli-voltmeters and 
cial Instruments. Types TA, TD and TW. 
The line is most complete, comprising all 


ters; Voltmeters, spe- 


ranges required in commercial and labora- 
tory work. Case and base are black Bakelite. 


, Re 0 AOS ES ” 
LED DEM FORE ad om 


MADE BY 


Roller-Smith Co. 


Betwcerem,Pa.USA 





These Types TA, TD and TW instruments 


are available also in round cases, 315” diam- 
eter. 
Types FA, FD and FW instruments, 4” di- 


ameter, are offered where a somewhat larger 


instrument is required. 


Send for New Supplement 35 to Catalog J-4&. 


LLER-SMITH COMPANY 


Electrical Measuring and Protective Apparatus 
MAIN OFFICE: WORKS: 
2132 Woolworth Bldg... New York Bethlehem, Pa. 
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FRONT COVER 


burgh Spring 


Furnace Instrumentation, Pitt 


b& Steel Co 
EDITORIAL COMMENT 


NEW INSTRUMENTS 
Indicators, recorders, controllers, inspection 


devices, etc., for plant, field and laboratory 


FORD POWER PLANT INSTRUMENTATION 


Ce ndensers. heating 


4——Instrumentation of 


system, etc 


By W. W 


Dulmage 


HARDNESS MEASUREMENTS 
Miscellaneous Indenter Methods 


By S. R. Williams 


INSTRUMENTATION FORUM 
Explosion pressure measurement problem 


BUYERS’ GUIDI 


INSTRUMENTATION CONTEST (| 
Announcement and Entry Form 
MANUFACTURERS’ NEW LITERATURE .....(1 


ADVERTISERS’ INDEX (Ii 





Published Monthly on the 15th by 


THE INSTRUMENTS PUBLISHING COMPA} 
1117 Wolfendale Street, Pittsburgh, Pa. 
RICHARD RIMBACH M. F. BEHAR 
Managing Editor Editor 
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N THIS LSS UE 


In his first (May) 
perintendent W. W. 


article, Power 
Dulmage de- 


bed the boiler control instrumen- 
n in the No. 1 Power Plant of 
e Ford Motor Co. His June article 


escribed the boiler feed instrumenta- 
yn and last month he dealt with tur- 
ne instrumentation. In logical ordet 
describes the instrumentation 


now 
f condensers and other equipment. 
fe will conclude next month with 
he electrical instrumentation of the 
famous No. 1 Power Plant at Dear- 


Professor Williams takes up further 


pes of hardness testers using ball, 
pyramid and cone indenter and—as 
isual—not only describes but critical 


makers, 
achievement 


t} 


I 


the methods and thei 


limitations. 


discusses 


elative 


The Scientific Apparatus Makers of 
\merica, association of instrument 
has a history of useful 
little known outside of 
at industry, but its Industrial See 


has “started something” which 
appeal to all instrument users. 
‘ive hundred dollars in cash prizes 
descriptions of instrument appli 
ations! Twelve prizes in all! The 
eat majority of Instruments read 


users and not makers, are 
Read all about it opposite 


Sy he Ing 
igible. 


ige 198. 


HE FRONT COVER 


half hour’s drive from 
ts’ office there are enoug! 
installations fo. 
irs’ front-cover illustrations. This 
nth’ neighbor: at the 
gh Spring and Steel Co. in 
ttsburgh. Pyrometriec equipment by 
eeds and Northrup on furnaces by 
ennsyl Industrial Engineers 


NSVivanla 


iin a 
MWe 
resting several 

~ : oa 
Ss is a close 


‘ittsbut 


hose photograph we gratefully 
e) 

Vontl Front Cover—Correc 

Our apologies for mixing up tw 

\skania Regulator Co. soaking-pit 

ntrol panel photographs which we 


together. The used 
ist month shows the control panel o1 
e of the Combustion Engineering 
rp.’s “One-Way-Fired” soaking pits 
the Allegheny Steel Corp., Brack 

Pa. 


id recelveqd one 


1¢ 
ape, 1 
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JOB SECURITY 


LURING the depression of 


1930-31-32 


, 


we had o¢ 


casion to note that the jobs of measurement-minded 


engineers and operating rich Were HIGre SCCUrC 


than those of others 


commented in our March 1933 editorial: 


Our readers constitute a group which—as 
number of 
of trade and 


markably secure, unusually 


recent changes in our subscribers’ li 


general—is 


ournals in 
“certain” of better d 


technical 


ays 


specialize in the measurement and control of phys 


best be able to control some factors aff 


ecting thei 


} 


After all, 


ical Variab 


wn tatus 
WI Statlu 


appears fron 
st as compare 
exceptionally 


( 


A year ago another depression struck Industry 


seekers enlisting our services in. the 


numbered about one-tenth of the 


total for the boom vear ending in the summer ot [937! 
However, the fact that one is “tan instrument man 1Oecs 
not automatically make one’s job secure. We pointed this 
out in our March 1933 editorial and we repeat it now 
As the great ones proclaim, the depresslotr lennite ( 
quently,” rejoices the individual technical man, “conseque it 
look is brighter; consequently J personally must benefit 2 nit 
s faulty. It isn’t even reasoning: it is day-dreami 
vorkers whose security de pel! ds oOo! thelr perso! al tre ‘ 
ilid reasons for mathematical ce int t the ! | 
ld ! S ie r r r r l ire ( 
slide-rule users. 
What is the inswe \ l ! { 
INSTRU MENTATION RECOGNIZED BY ENGID IN 
SCHOOLS 
Tu Significant Iten 
1. VAT. Summer Ceramic Program, 
July IS-22 
1 
rv 
2. Steel Instrumentation € onterence, 
October 13-14. 
\l 


las 


total 
months in 1930-31-32. They numbered no more than t 


t twelve 


rOr any 


When. that depression ended, 


ir 


We 


1b 


months 


twely 


he 





THE MONTH'S NEW INSTRUMEN() 5 


In this department we strive to re- = 











port each month ALL the new devices 


Vitreous-enameled for measurement, inspection, testing, Three-inch Squa: 
Rheostat metering and automatic control—in Panel Instrument 


, saodiel 1 O05 ae i the form of concise technical descrip- Siinienielind ‘washes. % 
ow 1} ting akers 
eel ! er 15 vale Gee LOL tt tions. smaller lines, i new line ot 
er) shi porce’ail a — flange instruments (with 23,” bo 
aa “i ; When writing to manufacturers ae coe 
ructior h resistance eter and 184 body depth) is 
door directly, please mention this depart- It include 


TD” d-c 


ment as your source of information. ah 
Thliibarnimet 


Or write to Information Section, 


CroatnmMece 











‘ | () a 8 es 
Instruments Publishing Company. voltmeter 
, TA” a-c 
: milliammets 
\ : 1932, voltmeters; 
10S > aati 
. = : rw” therm 
fed ‘ tf», . 
. > ¢ ieters 
Model P Rheost Back-spindle Indicator untneter 
mocouple i 
aah nets. rly supplied iu Ne ‘V-S-I" Indicator, graduated in meters. Seale length is 2.1": « 
; ) elite | ( ee 7 1 Dirnve O00] nd with a range of 0.1”. is of terial is black molded Bakelite; n 
Z i a | ry ) dian » + 
the perpendicular spindle type, perm requires one 24; hole ind two 
\ de oT ré if TesSIS et . y ; , — 2 { 
, Ing convenient use in) positions where holes: eleetrical-instrument Specitic 
/ re W. / ; : a a regular type is not readily adaptable ire otherwise identical with th 





“Types TD, TA and TW” but si 
mounting instruments are not ay 
these being flush-mounting inst rume 
Roller-Smith Co., Woolwortl 
Vew York City 


Photoelectric Smoke 
Density Equipments 


Welding Timers 


weve! STOKE Corl rol ce Wes re 
4 New lenitron spot welding 
ced, including eh sources, photo e 
' | "7 vp SP-11, will mount two = size 
ensi measur inits, housings ; 
fynitron tubes. On low-duty evele 
v S do rei ible tor clear . 





WI.-652 tube will carry 1500) an 

220, 440° o7 
lbniprovements in design and construction . volts, while 
WI-651 will « 


2800 amps at 44 


time meters for 

izing pe riods 
CNCEOSSIVE adensi 
, etc | ustration incluce elimination ot friction by sub 
; ] - 
oelectric 


) stituting i crown vear for the previous 
of “Photo 


spiral, and by use of “QOilite’ bushing ind 550 volts 


Control (selft-lubricating bronze) Federal Prod 1300 amps at 
‘ \v0c,” Ad ucts orp edd \/ Providence volts. Current 
‘ knob at <. i ing is decreased 


be set to higher duty evecle 


‘ lgnal circuit ibove about 3.4 
nv predeter lenitron timer 
idjustable to 


current for any ¢ 


ined smoke den 


itv. This unit and 





Beat Frequency Audio 
res "he. a ‘on =e Oscillator 


new “No 154” 


veat-frequeney audio oscillator are: over- 


ict number of 





cles from 1 

For longer time 
the SP-11-A is 
justable from | 
30 cveles. Weld 


¢ 


Chestnut St... Cambridae Vass Among features of 
} 
ill distortion of less than 5% over the 


entire range from 30 to 15,000 eveles, 





machine cut 


Laboratory Furnace hatin sul she 


current zero. eliminating line curt 





Capable f continuous operation. at transients Westinghouse lect 
c0005R. “Hi-Temp Tubular  Glo-bar Ufa. Co., East Pittsburgh, Pa 
Combustion Furnace” has been developed 
for such uses as carbon or sulphur ce ter 
mil oO " fer of = 
es aad Somes Automatic Timer 
y rye S testin “Sentinel Electric \ppliance Contr 

y teels though developed for household electr 
ent recimMel ippliances, ippears to be suitable 
emper ures timing industrial plant and laborat 
tro 4 to B000°T devices on 110-volt 60-cyele supply di 
Pul Gr at ing up to 15 amps It has two clock 
erend i timing dials (for “on” and_= for 
We dian Over : times) and a 4 point main control | 
ength of standard complet a“ operation, RCA metal (“manual,” “off,” “on” and “set’”) 
Hi-Temp Combustion Furnace” is 19 . £ tubes, high output, large easy-to-read operation, therefore, it closes a_ocir 
thers available up to 3 Pemperature dial, and an output frequency + 1 db it a predetermined time and opens if 
controlled manually by a step voltage from 3° to 10,000 eyeles, down to 2 db inothe r predete rmined time; or it a 
i transtormer rr automatically by Lys it 15,000) eveles Instrument weighs 15 both with one setting: or it perfor 
rometer controller. Hari W. Dietert lbs. Parts Division RCA Mfaq. ¢ either operation alone {merican 7 
Rose lve De it, Mich (‘amde ae 


('s rp (feneva Ti 
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Vacuum 
Thermocouples 


. = 


Write for 


1a, 





Ranges from | milliampere to 10 
amperes, in either contact or sep- 
arate heater types. Prices from 
$3.00, quantity discounts. 


Bulletin “A” 


AMERICAN 


67 E. 8th St. 


Electrical Sales Co. Inc. 
New York, N. Y. 














S-M-0-0-T-H 
VOLTAGE CONTROL 
for A.C. circuits 


The Type "TH" Transtat is the new 


continuously variable auto-transformer 


egulator . . 


. the ideal voltage con- 


trol for a.c. circuits. It offers high ef- 
ficiency, good regulation, great flexi- 
bility and dependable construction at 
moderate cost. Standard types are 
available for controlling voltage to 
and polyphase loads 
and smaller, 50 or 60 
cycles, 115, 230 or 460 volts. May we 
send you bulletin 51-1 which contains 


single - phase 
rated 10 Kva 


complete data 


? 


-TRANAT~ 


VOLTAGE REGULATORS 


AMERICAN TRANSFORMER CO. 


178 Emmet St. 


Newark, N. J. 














Hand Tachometer 
New “O-Z Improved Hand Tachomete 





itl Fixed Reading Device” fe 
ush-butt device hereby hie | 
is 1 ead Wak e et ‘ 
DilnY enc 
eniently ! ind 
sel) ol i I chine 
difficult of Ce 


worly illuminated 


ead 
’ hy ) ( 
bd M- 5OM t 1 
d > SIX f 
nyves tron 12 
29000 “ ( 1 
nly Orne ( t 
numerals for 
ranges IS) sald 
be a further cor 
venience Mechat 


Ist requires no ou 


ing, vives dead-beat 


indications l ich 

ometer weighs 1 

it) (1 lb. Im Car 
rving case \ ith accessories ) Dial v 


diam O. Zernickow Co Pai Row 


Film Slide Viewer 


Film slide viewer has been developed 


for miniature camera work, enabling 
worker to study his negatives for en 
larging possibilities, ete. Ground glass 
diffusing screen is 
ipprox 2 2 


pe rmitting showing 
Wl popular minia 
ture sizes. 3 lens 
produces 1. crisp 
enlarged Wave ind 
creates an illusion 
of depth. Viewer 
operates on 110 
volt i-c. or d-c., 
uses standard 15 


tt Mazda bulb 





wil 
Housing is well 
ventilated, is finished in) brown, green 


or black Bausch & Lomi 
Rochester, N. J 


Rapid-operation Relay 
New “Pype C” fast-operation  fast-re 
lease relay can be furnished for voltages 
up to 220 and in wattage ratings depend 


ing largely on contact materials, of whiel 





tdiun, 


sil ve r, pall 


maker offers a choice: 
platinum-iridium, tungsten or im 
inated steel silver. Can be arranged with 


various contact issemblies up to 32 
springs per relay. Design and construc 
tion make new relay particularly suitable 
for electronic, industrial nd meter cor 
trol ipplications is well as for remote 


indicator ipplications Cover Is one-piece 


tluminum slip-on type.—¢ P. Clare & 


C0., go4 Ravenswood Ave (‘hicago. [ll 
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The Mark of 


Effective Control 


Process Control for sensitive, stable 
automatic control of temperature, 
pressure. liquid level flow and other 
factors as applied to industrial 
processes. Responds to changes 
quickly,without overtravel or hunt- 


ing. Ask for Bulletin No. 101. 


Combustion Control that is simple 
but complete for providing econom- 
ical operation 
of boilers of 
200 h. p. and 
larger. Details 
in Bulletin 
No. 102. 


Boiler Meters 


for recording 





combustion 


Recorder-Controller 


conditions and 
cuiding boiler operators. Described 


in Bulletin No. 44. 


Multi-Pointer Gages for indicating 
factors such as draft, pressure, tem- 

A perature and speed. 
These Gages are avail- 
able with any number 
of pointers and any 
scale combination; in 
either the oil sealed 
bell or diaphragm con- 


struction. 


Flow Meters for indi- 
cating. recording and 


intesrating the flow of 





Control Drive 


steam. water, sewage, 
air, gas and other fluids. Bulletins 


No. 39 and 300. 


Recorders for pressure, temper- 
ature, drafts, liquid level and other 


factors. 


BAILEY METER 
COMPANY 


1041 Ivanhoe Rd., Cleveland, Ohio 
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Air Pressure Control 


| EE EAL ir pre 


\I 1¢ $s Midget” re 1 tar 
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i ‘ 
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et ( ‘ 
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i t t te 
r 
, 
| ve 
a 
Dove 0 Te of die-casting 
‘ ‘ itor parts.” lt 
ten ‘ thread side-inlet 
( tlet mode illustrated, others 
r ‘ it} thout pressure 


, 1 or l 
es, brackets, ete (. H. Docks ( 
/ fy l Bled... Detroit, Miel 


Spherometer with 


Thickness Gage 


Ni recishl pherometer nd thick 
Hes erti¢ measuring pistor 
me ring range of 30 mum. which 

( ed for bot mer ind thick 





( retnents. Counterweight inou 
1 ¢ fT ( UMITOrnD meaAsut 
‘ ‘ ‘ 1 damp I 
t e 1 Ing ir Spee 
cal iM ( usted il l (db req 
hen dis s of hardened ste 
ely a ad polished, = | 
liustment Measuring puist 
t ( ted to ) l I 
Vii ote cre pitel l 
} cli ‘ mec mad 1) sill 
cili e readi NI 
‘ ( ] CUIVISIOT Cre 
l-man ! ihe 
( | ‘ rie ( 
‘ rs ( ‘ t 
ec Z 5 Ss 15 Ze 35 
) s pe SPA l ) 
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BARKON COLOR 
MATCHING LAMPS 











Barkon Carbon Dioxide Lamps 
provide a technically accurate ar- 
tificial daylight 


do not change 


with age—a standard light source. 


Write for Literature 


BARKON-FRINK 
Tube Lighting Corp. 


Long Island City New York 


























MIDGET “MEGGER” CIRCUIT 
TESTING OHMMETER 





x 


Independent of Battery Voltage 


Ranges—from .1 ohm up to 200,000 ohms 


Quite different trom volometer cal 


brated in ohms, this direct-indicating 
Megger’’ Ohmmeter requires no adjust 
nent for the voltage of the battery that 
supplies current for the test. The instru 
nent is a true ohmmeter of the Megger 

ross-coil type. For laboratory, shop and 

ible use for checking coils re 

sistors, contact windings, circuits, re 
lays, etc., and even insulation resistance 
if ( 20,000 ohms. Molded case mot 
tled greet n color u f 


Bu 195-1 


JAMES G. BIDDLE CO. 


| ELECTRICAL SR INSTRUMENTS | 


120-13 Arcn STREET “~~ PHitapecpnia, Pa 











Frequency Standa<d 


\ small, portable, econol 
queney standard for most 
checking and calibration purpo 


extreme 


ecuracyv is not requires 





333 ( tHlibrator™ 


controlled oscillators having fur 


contains three 


tal frequencies of LOO, LOQ00) ar 
KC., irranged to generate h 

usable up to about the 30th or 4 
each ervstal fundamental In ve 


there is a multivibrator controlled 


LOO-ke. oseill itor, giving tundamer 
90, 25, 20 and 10 ke., the harmor 


these being usable up to ibout 3, 


so as to provide finer subdivisions 
Inain frequency intervals. The thre 
tals are ground and idjusted to 
curacy of O.O1G% and it is said tha 
perature error will not exceed thi 
viving limit of error of 0.020% under 
mal conditions Ferris lustrume f 


Boonton, N. J 


Shock-proof Pyrometric 
Instrument 


“Portable Py rometer Typ 3091" 
new ly-cde veloped 5 scale millivolts 
having its movement spring-suspet 
within the outer case to minimize eft 





of shocks. Movement itself has 

nd jewels designed nad constructec 
resist shocks. \ pointer lock, said 
ot aL Typ. d mips re ive dis} 
ments hel il rumet! l trans} 
be Vo rnie « ( na si itter-proel 
| ‘ tyre e in event of instr 



























two snap action 


witches will: 


Control heating or cooling or both. 

B. Control the temperature and give 
either a high or low limit device. 
Give either two or three step con- 
trol. 
Give floating control with reversing 
control motors. 

E. Give two or three speed control of 
auxiliary motors. 

Available for temp. —I00 to 1400°F. Other 

models with special alloy tubes suitable 

up to 1800 F. 


Send for particulars 


BURLING company 


239-241 Springfield Ave.. Newark, N. J. 


Cochrane Flow Meter Reduces 
Losses 40% by Detecting Leaks 


\ hrane Meter was installed to measure 
t in a water wor ysten 
ded between 1 A. M 
\ M ndicated leakage It remedie 
€ ed 40 Saving 
“y 
A I pa every 
wo months 
i Mete e accurate me 
t flow lependabl 
iti ost W 


COCHRANE CORPORATION 


N. I7th Street Philadelphia, Pa 


2 


COCHRANE 





Air-operated Cycle 
Controller 


\ new single-cam evele controller tl 
provides for the control of 
four separate operations has beet 
veloped for process manufactur 





In uicanizing rubber products nd in 
plastic molding. Single cam is designed 
t hye to suit requirements, nad 
Justable segments provide dditior fle 
ibility Specia perating mechanist 
makes it possible to obtain two ditferent 
eed of rotati before 1 I ete 

c¥Cie Three \ eakles ( 
yviite eed for fixed 1 ‘ ‘ 
contr ( ( Ses ( nol re ( 
proot tor nd cor lhe ( 
enclosed ] Is ‘i 


Twin-latch Relay 


Newly standardized “Tyy I (wil 
latch relay carries loads up to THy)S 
1.4 ind LO amps. d.c., require Ss \ 


for operation, is suited for use in 3-wire 















For FLASHING 
of LIGHTS on a 


Continuous Cycle ¢ 
This Dunco type TD-247 Elec 
tronic Time Delay is of the » 
repeating type designed to 
flash lights at the rate of 40 
flashes per minute. 







Dunco 

Timers 

are available 

for any timing ® 


combination 


LET US 
- > KNOW YOUR 
-_ — « REQUIREMENTS 


STRUTHERS DUNN, Inc. 


125 N. Juniper St Philadelphia, Pa 
. Meteor Oriwen 
ElectronicType BS Po rng 
] 


° 


Inertia ond 
\T y] Capacitor 
types 


a 
- 
> 
a 
oe 
; 





| 
Check Production with | 
Work Fixture Counters | 


DURANT MFG. CO. 





TELL US WHAT YOU WANT TO COUNT 


INSTRUMENTS 

















Buried Pipe Detector 


‘ 
‘ 





( (oper or ut 
el Wl carryvil Complete nit 
re | na ith ¢ rphone ttached 

e 1 1d to be «¢ ily folle ed by 
‘ wr muir through thre eur 
) er identified by the res 
ence of distant sign taking off to one 
ice of the mar ine: nd swedges by 
adden deere eon wn | strength vhen 
the ypoupve ine decreases. Tlolding instru 
ment ri mtal and close to ground SE 
illustratio nd moving bacl ind forth 
cr catlor first identified ins 4 ilking 
out the line, signal ill completely di 
ppear hen receiver is) directly over 


ripe \ spear then driven in ground will 


directly ocate the priyre Instrument ith 
ea mnie eigh i Ib Pransmitter ith 
batter to connect to line to give out 
l complete itl { A] ears nad 
‘ for connecti o line, eleh ft 
by S ? rph Se e Cor) ind / 


Radio Noise Meter 


Ni Model 1.-C™ radio. noise meter 
make it possible for electrical manutac 
turers nd electric power Companies to 
ee ri miantitative data on radio noise 
developed by electrical appliances nad 
distributor on electric power circults It 
i elft-contained, battery operated In) 





ent contormu to specih iftions of 


Joint Coordination Committee on Radio 


Reception of NEM A. hkl ind RMA 


Supplied complete ith S-amp. power 
ine Filterette which isolates test cireuit 
from power supply line and is provided 
ith three coupling units Comprising cor 
rect \ T of resistanes nd capacitance 
to permit measurement of svimmetrical 
nd asvimmetrical radio noise voltages at 


ine impedances of 600 and 7500 ohms 


Tohe Deutschma ( rp (‘ant Vass 


INSTRUMENTS 
Page 196 Vol. 11 











KNOW—DON'T GUESS 





The Engelhard Portable Pyrometer 
The quality of your product or the 
production you may obtain may de 
pend upon accurate temperatures. 
Economy demands instruments of re 
liability. Use the ENGELHARD Por 
table Millivoltmeter 
protect your product and your pro 


Pyrometer to 


duction 


Charles Engelhard, Inc. 
90 CHESTNUT S17 NEWARK, N. J. 
M P K 

















SOLENOID VALVES 
for Air, Gas, Oil, Water, Steam, Chemicals 
SPRAY NOZZLES 
For Humidifying and Air Washing 
Home & Industrial Humidifiers 
Supreme Electric Products Corp. 
99 Mt. Hope Ave. Rochester, N. Y. 











The AU Purpose 


AIR VELOCITY METER 


1 


. “Alnor” 
V elometer 





Instantaneous 
Direct 
Reading 


No Timing 
No Calculations 
Write 
for Literature 


1LLINUIS TESTING LABORATORIES, Inc 
42 W. Austin Ave Chicago, Iilinois 




















NEW “‘ALNOR” PORTABLE 
PYROMETER 


Shock Resisting, Float- 
ing Movement, Has 
5 Mirrored Scale 
Metal Case. 

Write for Details 
ILLINOIS TESTING 
LABORATORIES, Inc 


142 W Austin Ave 








Chicago, Illinois 








Signal Generato 


New “Model ly jai ind “Mode 
versal Signal Generators bot} 
selections: 


Preque ney 


r-f., amplitude-modulated = r-f., 





lated r-f., LOO to LOO00-evecle ( 
ously-variable i-f., and 100-0 

tudio output All ranges are cor 
by output attenuator Both mode 
vide synchronized horizontal swee} 


ive for oscillograph Frequency 


lated output (380-ke. sweep) is a 
over entire range of signal generat 
visual tlignment ind trouble si 
ind is automatically disconnected 


uSsSIng unplitucde modulation. Ou ) 
ive from 1 to over LOOQOO micro, 
ll ranges. Total length of direect-1 
o 30 Mi 


ceeds L100 ind gives accuracy 


frequency s¢ iles (100 ke 


than 1% Both generators are all 
tt that Model 18 (illustrated) 
self-contained power level meter 
three db ranges: 10 to 6, +6 to 
22 to 38 The Hickok Electru 


strument Co / i DuPont Ave 
and, Ohio 


‘el 
at | 
I 
} 


Two-inch C-R Tube 
Oscillograph 


Cathode ray oscillograph “No. 161 
with special tilt mounting of 
issure easy reading, has a deflectior 
0.5 rms volt per inch at maximum 





In addition to this high) sensitivity, 
new tube is said to produce a_ br 
yaa it low volt wes Instrument 
corporates panel beam centering ¢ 
trols, vertical and horizontal ampli 
ind internal saw-tooth sweep Treque 
It may be used in conjunction witl 
RCA “9595” battery. oscillator, with 
new “I54" a-c. oscillator when mov 
lated by a frequency modulation, or 
the “150” Electronic Sweep Test Os 
lator.._Parts Division, RCA Mfa 
Camden, N. J 














ie 














EST MAGNETIC 
PROPERTIES 
oF YOUR STEELS 





RAWSON FLUAMETER 
SIMPLEST AND MOST EFFICIENT 


ulietin 
) i ters, wattmeters llamme 
S eters. Also ul sensitive 
AC. & Dx flux 
ect static voltmeters ft 
20 volts te er 2( ) . 
sles earti l ent ecers 
ers, € 


icknowledged leaders in 
velopment of high sensitivity meters 


RAWSON Electrical Instrument Co. 
CAMBRIDGE, MASSACHUSETTS 
15 E. 26th St New York 
1313 W. Randolph St., Chicago 


Special Apparatus Built to Order 














OFFICIAL 
COTTONSEED OIL 
SAMPLER 


+ + + 
This sampler is constructed to 
meet A. O. C. S. specifications. 


diameter of 2 
inches and 10 feet long. 


1. Uniform inside 

2. Remains fully openas it passes 
through the oil and closes only 
atter the bottom of the tank is 
reached. 


Ww 


. A smooth inside finish so as to 
prevent accumulation of dirt and 
moisture and facilitate cleaning. 

4. Light and well balanced so that 

the sample may be taken verti- 
cally without difficulty. 

5. So constructed that the sample 
can be obtained to within |, 
(or less) of the bottom of the 

tank. 


Write for Descriptive Folder 


THE REFINERY SUPPLY CO. 


Tulsa, Okla. 


631 E, 4th St. 














Su pp rte Tiie 
ments, July 
R 2” line 


ments and 


Rotary Switches 


nting “Type i 
19384, pridgre 144) new 


represents not only improy 


refinements but the 





possible ral 
Instrument 
illustration, 
shown is tl 
similar to i 


position loe 


nated and handle 


erating irl 
mounted 0 
(which sho 
thermal ca 
pacit \ ire 

requirement 
of contacts, 
ible Rolle 
Bldg Vex 


ie oft ipplic ibilits \ 


switeh is) shown ut §eTt o 


i. control switch at right. Not 

ve “auxiliary” tvpe which j 

nstrument switch except lyeat 

itor and tace plate are linn 
Is replaced by nm ¢ 

" All switches are easily 

n panels ot in\ thicknes 


ild be specified) In all 
}? icity ind 
vreathy in excess of 1 


s. Thousands of combi 


cams, Stages, etc., are 
r-Nmith Ce i 
York Cut 


Interruptin 


types, 


ormial 


itlons 


Voltage Transformers 


New “PN 
formers are 
struments, 


plications it 


standards. Under ordinary conditions 


lo id ind }) 
()? 


25% on r 


ingle Wher 


130" portable voltage trans 

suitable for all portable 

recorders nad boratory 

» delt connection except tor 
of 


ower factor, accuracy 


itio and 20 minutes on 


i used with special test 





is 
ryhycase 


dat 


ratio mav be corrected to within l¢ 
ind ph Use ingle to within 3 minutes. Ds 
signed for L15-volt secondary, ne trans 
formers are available in two = sizes | 
Small, for primary voltag p to 23 
volts: weight 24 Ibs.; dimensions 5 

ro 7 2) Large size for pri 
voltages from 2800 to 6901 It eigh 
LS Ibs... measures i 9 9 
Construction is) shell type Lermir 
mounted cle 1 ed Moldart 
terminal bloek vhich forms top pane 
ire made of bare polished nicke to re 
clude any assumption concerning their 
msulatior Westinghouse Melee Vfa 


Kast I 





ittshuragh, Pa 











WHEATSTONE BRIDGE 





\ 
R 
\ ( ‘ 
C 
( 
1), 
W tst K 


RUBICON 


29 North Sixth St. 


COMPANY 


Philadelphia, Pa 











"Sales Mean Jobs 


WHEELCO 
Portable Potentiometer 


with removable cover 


Wor for Cata 


Wheelco Instruments Co. 


ee So. Tinisted St. Chicnxze, Tl 

















Condenser and 
Resistor Testing Bridge 


Capaci 


PI + 
Gd IWesIs 





to | megohm in 5 ranges, Insulation re 


sistance from 350 megohms to intinitv a 
900 volts and down to 10 megohms a 


ver voltage. It provides a vacuum-tube 


tmeter, choice of voltmeter, millivolt 


ind milliammeter for external use “a 


s well sa continuously variable power 
ply of 15 to 600 volts for internal and 
external uses For testing electrolytic 


condensers, mstrument provides polar 
ized itave: indicates applied voltage 


nd leakage current at anv moment. Full 


271 main capacity dial scale is’ linear, 
overs one dec cle per ranye le) i 
porat Washingt St.. Brool 
ee 


Oscillograph Pickups 


Qscilograph pickup units for sound, 
iorati in ( hye t-beat ad ther 
CTLOTIN nic le aL followin | 
Wving so a vie LOS-M by et 
ay trike mrophone of specia 
Z | I lw ly lan wed 

ine Ose, Stn 

MK ( 3) ko ibn 

it ( easureme Brush i 

eC adeuveri ‘ oportio 











TETCO 


Speed Recorder 


eet 





Creates a permanent time rec- 
ord on a waxed chart. Accu- 
rately records rate of produc- 
tion, time and duration of 
stops, total quantity produced. 
The Electric Tachometer Corp. 


1358 Spring Garden St., Philadelphia, Pa 














Surface Temperatures 







Fiat 
Stationary ; The “Alnor” 

er = 

Moving Combination Pyrooon 
Curved 

Surfaces 


Ideal for rolls, molds, 
plates, platens and 
plastic material temper- 
atures. 
Write for bulletin. 


Illinois Testing Laboratories, Inc. 
142 W. Austin Ave Chicago, Iilinols 














HARDNESS 
TESTING... 


done WITH NO MENTAL HAZARDS. 
The SCLEROSCOPE has done it for 


the past 30 years. 


In general use 
for specification 
purposes. Sim- 
ple, sturdy. 
Comparatively 


inexpensive 


Illustrated 
bulletins 
free. 





The Shore Instrument 
& Mfg. Co., Inc. 


9025 Van Wyck Avenue, Jamaica, N.Y. 














NATIONAL * 


RHEOSTATS 


isk for Catalog No. 5 
National Electric Controller Co 
5317 Ravenswood Ave., Chicago, III. 











to acceleration received wher 
L vibrating body, acceleratior 
portional to the product. of 
ind square of frequency. Large 
unplitudes cannot harm this 
model covers frequencies 
eveles pe r second, ind i SEC 
5,000 eveles; (4) For vibrati: 
ind measurements, Brush di 
type delivering voltage direct] 
tional to amplitude of motio 
dependent of frequency in 
range, so that frequency anc 
content of generated voltage 
tical with that of the observed 
which is preferred for low-f) 
work; (5) Stethoscope or hy 
pickup fllen B. DuMont La 
Main Ave.. Passaic, N. J 


Photographic-soluti yn 


Dial Thermomete: 


New model of stainless-steel 


} 


thermometer (see lnstrume) 
1938, page 56) employing sealed 


nally balanced bimetallic double ec 


cs 
Se 





lTnstruments Nov 1935, paige | 
been developed for dark-room 
scale, 0-180°F., 


dim = safelights. 


can be easily rea 
Bimetallic  elen 
sealed in lower 1 Or 8 stem, 
immersion, accuracy of +1 thron 
scale is guaranteed West Ile 


Instrument Corp j Ire 


Ignition-lag Indicator 
for Diesel Fuels 


Deve loped for determining 


tion quality (cetane number) of I) 
engine fuels, Aminco Penn St 
tion Lag Indieator is said to 
inherent wecuracy vyreatel 


fourth cetane number. With it, the 
tion quality of 10 to 15 fuels per 
can be determined Thus it is n 
iable than the bouncing pin riet hoe 
ibout ten times faster. It is supple 
fit the standard Waukesha C.F.R. D 
Fest Eneine ind ean be inst 
thout one hour by average 
Method consists. of injecting fue 
} 


given time before fop center, 


justing compression ratio to gi 


tion at top center. Indicator cor 
magnetie pre kx ups for detecting 
tion and ignition impulses; 

thvratron relay for converting 
pulses into surges; and ane 


} 


ractor mounted on thre flvwhee 
bearing two neon lamps (set at 
ingular distance from each 
convert impulses into a visual 
lmerica / Sfrument Co ‘ ( 


lve., Silver Springs, Md 











ording Instruments 


G40" 


ith movements 


recording instruments are 
ind charts to 
mnventional requirements In 


ind industrial fields. Meas 


] 


cet 


tion 





i 


elements, all of direct-acting type, 
if integral design: one frame carry 
Ul moving parts including 
etic damping mechanisms. D-c. volt 
ind milli 
eter movements are permanent hag 
single phase wattmeter, 
ammeter 


electro 
immeter, millivoltmeter 


Ing coils: 


neter and elements are 


id iron-core’ single-element = dy 


meters. These movements have high 
jue-weight ratios, nominal volt-ampere 
ns and pertorm 


Polyphase wattmeter and varmeter 


good frequency 
ements are double-element dynamom 
furnished = with 
provide 


rs Varmeters 
se-shifting 


ize 
compensators to 
quadrature voltages where 
ired. Chart 
idly supported between two 


ecessar! 
mechanism assembly is 
thick 
ss plates; synchronous and spring 
riven clocks are interchangeable; paper 
eds are changed by substituting one 

i friction clutch is provided for 
rt timing adjustment; direct-drive re 
friction ball 


surface-mounting 


be tring. 
sing is stvle, to 


ch port ible carrying details may be 


has low 


spool 


ed. Standardized centralized terminals 
furnished with switchboard mounting 
lers elec \ Mfa 


Kast 


HW estinghouse 
Pittsburgh, Pa 


‘“All-metal’”? Rheostat 


fe operation at full 25-watt rating 
to 25% of full rotation with a 
verature rise of about 160°C. is pos 
vith new “TR¢ Type PR-25 All 
*"25-Watt rheostat, though its di 


er is only I , due to its heat-dis 








4 MODEL No. 60 


1 INDICATING 
PYROMETER 


Wheelco Model No. 60 is equal in 
performance to the highest priced 


instrument on the market—high 
resistance—ruggedly constructed 
for long service—dust and mois 
ture-proof case equipped with 


automatic compensation—4!2 


mirrored scale, and choice o 
ranges and calibrations. It is an 
easy to read, accurate indicating 
Pyrometer that can be relied upon 
for efficient service. 

Includes 12” Thermocouple and 5 feet lead wire 


See Bulletin No. 505-G PRICE 
For Other Types & Sizes $45 


WHEELCO INSTRUMENTS CO. 


1933 SO. HALSTED STREET, CHICAGO, ILL 


































































Holds a 
TIMER... 


holds the reins of 
ECONOMY and EFFICIENCY 


in every Industrial 
and Scientific activity. 


GALLET TIMERS 


(as well as GALCO, SECURITY 
and GUINAND TIMERS) 


set the world’s standard 
for lasting dependability 


~~ 


Complete Catalog 6F FREE 


JULES RACINE & COMPANY 


20 WEST 47™ STREET, NEW YORK 
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l ull I ¢ : 
Ps 
Notse and Field 
Strength Meter 
Ne “Model 32" is said to be 


radio-frequency microvoltmeter™ for 





irvevs, het INTECNSITN 


{ SUIT VEYVS, Tile 


ments of noise 

res Linie 
conductor testi 
of electric equip 
ment, filter design 
localization of noise 
sources, ete I re 


quency range, 15 


to 350 and 550 to 
20,0) ( ¢ 
rane l 

(on | i} 
field inte it 


per Cle 
intenn uly 1 
1 irre ior 
| , 
Weight 
teries 20 Ibs. Among novel feature re 
1) \ self-contained  calibrati r 
erator enabling user to gain-ecalibriate 
noise meter, tl I cH ( ple 
urements instead of Comparison 
Logarithmic scale of output meter 
nig three decades, trom 1 t 
60 db) erel he ¢ itt el ‘ 
to be touched Hye thre ela 6 


trom dry batterie for port 


ib 


Ol 


y 


laptabilityv: 


eT range DY factor { 1) , 
“Model 32” 


} +4 { 


rator pact for mobile i eC, 


Footage Registering 
Devices for Vehicles 


evol teel tape, “Surve | 








Temperature-Compen- 
sated Voltmeters 








ut te eratures ranging trom 1) te 
12 Double-range BO00/150 volts 
d triple-range (600 /300/150 volts) in 
tr ( Diiatyle itl tempera 
ture error of 1% for 60°C. (140° 1 
nal} ’ rie ind J 
! } ( bt} | 1 the Hon olt 
I t 1) ‘ ecl infer! Cor 
red truments ( range 
" ( Cs ! { ther Ist re 
sl l ene vecifications to other 


Liquid-dielectric Fixed 
Capacitors 


Liquid Compensator Condensers” are 
sald ‘ 1 Vin ch she im ex 
tremely 4 rate ind readuyvy measured 

ecre ‘ Tt ( City ithh ise in el 





< t ( ‘ ( t t Yo mitas 
ne ive drift tor $ ( rise of O.] 
L.o mite An inte diate tvpe st 
yt) iW tye ) pred rrder Q)yver 
‘ t l t anne ding ire ead 
met ers dian a | ‘ 


NIS 
11 





Three-Meter Grating 
Spectrograph 


New Model S-2 is similar to the earlier 
one lustruments. Oct 1937, page 25S ) 
so far as optical arrangement is con 
cerned, but all controls have been motor 
ized, resulting In a more compact Cor 
tructior ith no loss in accuracy of set 
ting \ll idyustments ire made trom 

nel end see inset view in illustra 
thor Any part of the spectrum In any 
order may. be pl iced on i single plate 
ne S many as 3 spectra may be iken 
on one plate Switches for setting cali 
bration points llow motors to be run 
forward or backward, fast or slow 


Klectrical racking permits moving plate 


P ! 
holder steadily to record spectra contin 
uously for determining when the vari 


ous constituents of the source burn them 


selves out Plate holder dark = slide. is 
closed at ill times when plate holder 
is out of rack, automatically opens for 
SUCCESSIVE CAPOSUTECS Any plate up 
| ee mav be used \ spectral line 


mask controlled from front panel illows 


spectra up to 15 mm. high to be re 
corded, permitting superposition oft 


n or unknown without racking. No 


KON 


strav light can strike photographic plate, 


except negligible imount seattered = by 


ruled irea of grating Speed of instru 
ment compares favorably in_ the first 
order ith that of a large quartz In 
strument. Dimensions 24 22 132 
eight about SOO Ibs Baird Associates 
Palmer Street. Cambridae Vass 


Plate and Filament 
Transformers 


\ complete new line of “Low Cost 
Plate and Filament Transformers” said 
to “embody high efficiency, low regula 


tion, and heavy-duty designs incorporat 


ing low temperature rise,” comprises 
three separate groups: 1) plate fila 


ment transformers for use in onyune 


tion with all latest tubes: (2). tilament 
transformers; (3 filter reactors. In this 
last group each reactor is double wound 


so that it mav be connected in series or 


parallel thus obtaining either of wo 
different values of inductance and cur 
rent in the same unit All components 
re supplied In thre new Ferranti 
through tyy reversible case see Justru 
ments, May 1936, page 28 | for ither 
top or sub-panel mounting. Cases are of 
folded steel with heavy solder Jug. or 
porcelain terminals Ferranti Eleectri 


Tine Rockefelle Pla Vew ) 


Temperature-Com, 
sated Voltmete: 


'wo new “Type AP-9” a-« 
vith temperature compensat 
pected to find their nayjor 


in vo 


ltage-survey work. Ne 





instrument has a temipe rature coet 
ot not more than 1c; tor 

IS0° F.) so that, beir gy Calibrate 
70° F., its error at 0°] 17.8 
vill not be more than 0.7 olt 

150/300-volt instrument has the s 
efheient (0.01%) when used or I 
volt tap ind O.O15°® when used 
B00-volt tap Thus both are weeur 
0.5% throughout the 75- to 15¢ 
tions of their seales. It is said tl 
mainder of seale, in each i 
“maint 


iins standard accuracy of 


! 
(renera Klectric ¢ SCHEei¢E fa 


Combination Watthour 
Meter and Time Switch 


Recently developed W ick Limit 


hour meter see lustruments, Dec 
page 300) ) ind an improved Lele 
motored time-switch register re 





bined in the new “IR-30" combi 
unit, affording savings in space, 1 
tion and maintenance costs, ane 
torv investment Combination me 
iwailable in all ratings, with an\ 
three registers: single-dial, with cont 
double-dial with contacts; and. d 
dial without contacts It is aval tle 


front connection or Tor socket mount 









th 
I] 
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lw 


1ensa 


fl 








Wi 


Pr 


circul iting 
irings on 


pr 


te discharge pressure 
S 
il water pressure the 
ssure 36 Ibs.) on econ 
e used as pump seal 


er } 
icisa 


certain 


il water tank 


Power Department, Ford Motor Co.. 


CONDENSER INSTRUMI 


ASMUCH as the preceding article confined itself to 


struments on the 
imentation of the 


s article. 


fers and a signal system, as follows: 


TN) 
\ [his 
proper, the inh 
ie Bailey 
scribed ; 
SUPDIV sid 
twelve gages, tw } : 
ited on 
Va ! vy 
: , 
wo gages indicating steam pressure (225 Ibs.) befor Pressure 
eyectors boile r feed pumps 
condenser ington triplex powe 
160 [bs. ifter Sea Vater pie 


ing valves to two Worthington steam-air 


north and south sides of the 


cing valve to Worthing 


steam-air ejyectors on 





















ind south sides. 

essure 62 Ibs.) on 
water.” This water is 
in the oil coolers, seals 


pumps and 
conde nsate 


S 


0 gages indicating con 


This 


head of water between 


auxiliaries. 


located on 


or) and condenser pit. 





Condenser on No 


Fig. 1 





turbo-generators 
condensers will first be de 


On each board there are 


ages indicating steam pressure 


1-2 unit 
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Ford Power Plant Instrumentation 


[V—-Instrumentation of Condensers, Heating System, Blowers, etc. 








! All\ rf wo float chambers, contained in a float 


ss Q) float chamber is « mnected i barome trie 





r\ dumn and the other with a vacuum mercury 

mn ve nication with the condenser svstem. 

it pens ire THON d 1}) ind down by means of floats 

whiic rest on the surface of the mercury in the two 
unbers and a guide rod passing through each Hoat 
» SIC ! or Ih pen movements corre spond, 


retore, to ti changes in) barometric pressure ind 


| 1 vn sign 1 svsten lower lett concludes thre 
| nmstrumet ition of each larg conde nser This signal SVs 
t was deseribed in the preceding irticle. 

The pan | 1) yard j st described Is on thre cone nser ot 


No Ae init. On No >- } condense r board thre only dit 


ls hat thre indi iing vacuum gage has been 
performing the comple te ] yb. 
leaving the 


mad nsers, Passes through i series of hae it exchangt rs 


inated, the Uehlin 


On both the large units the condensate, 


ind for all practical purposes these are as follows: l 
team-air eyectors: 4 venerator air coolers: 5 low 

s heaters | flash tank condenser; (5) deaera 
oO! 6) cross-over heater 7) high pressure heater 


Demperature rises are measured by indicating thermome 


ters s in wells after each heat exchanger. 


The condenser on each unit is also equipped with two 


} 


1) Hotwell High Level alarm, which sounds off when 
water level in hotwell of condenser rises to a pre de 
ned el 
24 Water box ala sounds off when = circulating 
' | Folie hel { ‘ | 
water in water box falls below a safe operating level, 


HEATING SYSTEM PANEL BOARD 


() N the main floor, directly south and in line with the 
booster and boiler feed pumps is located No. 1 
Heating Station, comprising one high pressure Croll 
Reynolds heater and four low-pressure Alberger heaters 
with iCCOMpPanvVIng circ i] iting pumps ind ACCECSSOTIES, 
Phe heating system supplies hot water to the Production 
Building 


Foundry High Line, “‘} Locomotive Shop 
Pulverizer Building and also takes care 


Blast | PILACce, 


™_ 


a | 
: 
rs 
7 
fi 


Combined Vacuum and Barometer Recorder. it: consists 


































































Fig. 3. Heating System Control Board 


of the Motors Building in mild weather. Fi: 


he panel board for this station. On the panel boa 
eight pressure gages indicating the following l 
steam line pressure; (2) north main steam lin pres 
3 south main steam line pressure ; } 150-]] 
line pressure; (5) heating system return press 


iltitude rage feet OF Water); 7 exhaust Y 


pressure; (8) heating system discharge pressure 
\ Bristol recording thermometer (lower left 
Compre rature on discharge sid ot circulating }) 


] 


\ Bailev flow meter lower center records flow 


} 


ondensate from heaters. 


lower rig 


\ Bristol recording thermometer 
cords temperature on hot water return line. 

Circulating pumps are run at a constant speed 
temperature maintained by increasing or decreasing 


] } + c.2 + 


imount of live steam admitted to the hot water 


BLOWER ROOM 
INSTRUMENTATIO\ 


j ein [* a large room know) 
fa ; ) the Blower Roon 


G4. ‘ have three COMMpress 





supplving air to two 
{ furnaces W 


bb .OO0 


bic feet per minute per 


on blast 


normally reql Ire 


nace, | hese sets it 

scribed as follows: 
Unit No Gener I 

10,000 efm 27 Ibs./it 


a blower, drive hy i ob 





36000-rpm., £-stage 
condensing General | 
Turbine 

{ \ Gen i 
TO.000 eft 30 Ibs 

i Central Blower 4 

St f NOTH Each turb 
set has ilso in imstrumet 


rated) 
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cit res o 


through i 
through a 


0 


1) 


LisSO 
| } 
ed to 


ilso sounds 


and 


CONNEC? 


fails on the 


Feed Water Distribution Panel W Deck 


ue a lights indica power on; (2) Red lights \ 
IS open; } Green light indicates () 
riven by a 7S00-h L0-stawe, 4100 rp 225 Ihe , ' } 
: : up seis aly ates ' Mrums: White light indicates normal ting 
sine General Electric Turbine ; 
Vi Same as No. 3 tion: On high or low water conditio t 
. _ flashe soon ind ofl, ind a horn sO Ws 
i 1 turbo blowe r Set is equippe d with thre LOLLOWING . 
In case of feed water tro | wat 1 
truments ; 
mm at 1] hich } } {it { 
MWNMeCaAIate LY Cll Wilich ) s ! l 
\ Bailey steam flow meter recording and_ inte ae 
. source of troubl ind in. if ) ae | 
ing flow to unit. ; ag 
} ‘ , idjpustime nts to correct th aiff ty | 1A j 
Selsvn signal system consisting of the following y +] wT 
“ay : : . : Is rther Alder Vv gages 1M iting’ te Vil 
Selsvn indicator and transmitter; (b) three bel ae 
. ind stea pressut m each boiler 
ne ( telephone. 
Gage board (on turbine proper) consisting of the 
) ) I 1 ) 
; ON SYS Ns cuit NTS 
wing: (a) mereurv column indicating barometri LUBRICATI YSTEM | ie It | 


b) 


ure condenser vacuum column; 


SS steam pressure ROPER lubrication is’ ext \ 
g ( first stage pressure gage d jet pressure machinery having moving parts: and 
o t air pre ssure gage {| blow: r I vacuum gage ators ire no exce ption Sir CAL ind ¢t 
mnpound go) steam seal pressure gage have such an iWnportal pra I proper { 
{ \ Bailey meter recording flow and pressure of have been installed at on ous points r 
from blowers. plant where oil pressures na perat 
- } ] ] 
») Indicator and liquid column, indicating air volume to be checked 


of blowers. 


Thermometers 
utlet 
no water and oil systems. 


\s p 


blowers 


on om 


sides of circu 


mentione d. 
located 


rey iously 


ire 


6. Master Indicating 


g Panel in 
tf W. W. Dulmage 
yr rou (1) Megawatts 0-400; 
A -( volts 00-1500: (3) Fre . 
cy 50-7¢ (4) clock: (5) air 
No. 3 blower 0-85,000 cfm; 
N +t blower ditto; (7) 200-Ib 
service line pressure 0-500 
n uw: (1-6) Boiler feed and 
pump pressures, 0-1000, eS 
0-2000 and 0-2500; (7) low- 
Steam 0-500 7” aa ” ™ ° 
row; (1) air pressure 0-150; 
& 5 generator header pres- 
-2500; (4) city water 0-160; 
water 0-160; (7) low-pres 
eed water 0-500 
ws of bull's eye signals 
m rou 1) Surge tank level 
4 5S, 6 & 7) turk 
condenser vacuum 0-30 
x No. 5 non-condensing 


“ 


rn 


WATER DISTRIBI 
itest develo} 


TION PANE]! 


1)) + } yty } 
ynents im cor ) 1s 


ind 


Selsvn-operated Bailev fee 
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Indentation Hardness Testers 





Continued 


By S. R. WILLIAMS 


Professor of Physics, 


rit VONOTRON 
| ! t meration of this instrument big. 
| ont proposiliol that hardness can be means 
Te | require {1 to produce i dk finite ye netra 
t aleris nder test [his may be established 
d rhe sary to @ive i constant diame ter of un 
yrimnt. o7 nt depth of imprint It is,’ as Behar 
is | \ i question of definitions: if any body of 
proclaims that hardness is the diameter of a ball’s 


ssion, the angle of a pr ndulum’s rebound, the force 
» produce a given impression, or what not, it is just 
t i iS Tar as that body ot men is conce rned lor the 
SA indenter a constant depth will mean a correspond 
ng constant diameter of imprint This same relation 
holds for the various seratch methods. Among scratch in 
struments the Graton” machine made use of the idea that 
he load which gave a pr determined seratch width could 
itilized aS a measure of hardness, while the width of 

it with constant load Wis cemploved Mn Measuring hard 

ness with the Bierbaum’ Standard Instrument. The Gra 
moivpe of scrat h tester corre sponds to the Monotron, 


in using a varving load and constant dimension of the 


F. 
; 


Fig. 143. Model “A” Monotron. 


Fig. 144. The lower dial shows the Monotron depth gage pro- 
vided with twin pointer hands used for making high-speed tests 
in production work. This method makes it unnecessary to set 
the gage to zero. The entire test is made by a single stroke 
with the ieft hand on the ball lever, leaving the right hand 
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imprint The sierbaum instrument has its cou 
in the Brinell hardness tester with its constan 


varving dimensions of indentation. 


Procedure in measurement In making a 
test with the Monotron, a “penetration Is first 
i pre determined standard de pth by aid of a com) 
depth micrometer indicator.” The hardness n 


then read from the pressure gage ordinarily in te 


kilograms per unit area, while the load is still on. | 


144 are shown the pressure and de pth seales: thi 


dial gives the load, the lower one the depth of in 


The depth of indentation is measured whil 
Is still on the inde nter, bye CALLSE this proce dure aAvold 
contusion which might arise from elastic after-eft 
ilso offers a means for testing materials other 
metals, such as hard rubber, compositions, minera 
vitreous compounds. If the applied load is r 
lw recovery sets i ind the de pth indicator r 


elast 


toward zero. The reading of the depth indicat 


r 
tlastic ecovel mas occurred, IS a measure Ol ) 
lastic r very | 1 f ] 


nent deformation. 


It 


ductility and point of plastic flow of the softer 


he standard depth of penetration is exceeded 


ind compositions may be studied and evaluated. Alsi 
effect of time, which is of importance under over 


conditions, mav be readily observed. 








free to handle the work. The upper dial records the load 
plied in order to give a predetermined depth of imprint. 
Fig. 145. Monotron model “C” equipped with special ' 
tilting table for testing large pieces. 
Fig. 146. By a single movement of the ball-ended lever 
operator applies the load to the indenter. 



























































ron Scales. There are several seales for the LL 
yn instrument, depending upon the size of the 
tor. Thus the standard test is made with a hemi 


diamond impresser, the diameter of which is 





ind the established depth to which the spheri 
face is sunk is 9 5000 of an inch. Scale (M-1 
i this combination of indenter and depth of im 

reads directly in kilograms and Brinell units. 
combination of indenter and depth of impression 


i wide range of hardness to be tested without 








compensatory adjustments of the machine or 
ying of points. 
wever, there are furnished with each machine large) 
spherical indenters which are made of cemented 
rsten carbide of special quality and come in sizes ot 


”“ and 2.5 mm. in diameter. The seales which go 


these indenters are referred to as the (M-3) and 
M -4 respectively. It is possible to have made 





+ 
) 


in indenter 1 mm. in diameter. It is not 


nm common 
but when used the scale is known as the (M-2) scale 
] 


all of these scales the same predetermined depth of 








tration, 9 5000 of an inch, is used. 








Operation of the machine.—The specimen to be testea 
] an ‘ > . srantl » 
placed firmly on the test table or directly on the bed Fig. 148. The main element in the method devised by 
plate of the machine. In Fig. 145 is shown the wav in DeLeeuw for measuring hardness. 
which the test table may be tilted in order to bring the 
rface of the test plece into proper position for thre 


neasurement of its hardness. By means of the ball lever 


= cf ‘ depth gage. After reading the pressure gage, wh 
s shown in Fig. 146 the measuring head is brough ; od] 
; load is still on, the ball-ended lever removes the load 
down until the work contact cup begins to move the : ; 
: : ‘ ; from the indenter and returns the instrument to cond 
lepth indicator hand. When this comes to rest the bal ' — 
t 1 1 th leptl . t TI tions ready for another observation Phe Monoti 
ris stopped anc le Gepth gage Is se to zero, Lh ; \ 
PI I standardized ind thecked up with = thr standard test 


nter is just ready to contact the test piece. Then the : , x ' 
, . blocks without any pre-pressure In this case he block 


oad is further increased until the hand on the depth 
‘ ; : : i lie smoothlv on the test table and with the pper s 
gage has traveled the standard nine divisions or a pen , 
; i ” } face normal to the force put om the indenter Under 

tration of 9 5000” has been made by the diamond in Ds oi 
a ; . certain conditions it may be desirable to put on a p 

denter. When this indentation has been made the pres : : 

pressur This occurs when the surfaces are irreg 
or rough. Unde r such conditions the pre press ré e lps 


sure rA 


ige is read to determine what load in kilograms 


was necessary to. give this standard indentation of 


hold the specimens against slipping during the test. T1 

‘ ” * ‘ ' ig | {7 

) 50007. and this load in kilograms serves as a hard | PI 1 
order of procedure, after pre-pressure is applied, is th 

ness numeral on the Monotron hardness tester. 

igs 2 ‘ 2 same as for the standard test 
In Fig. 147 is shown a twin hand for the d pth gage. ’ :; 
: , The Monotron has a great deal of flexibility rn 
Many find it easier to observe the swinging of the hand : 
‘ Orie may disregard th cit pth gave ind ty Ineans of 


h to the position 4’, the position occupied by A, than 
: ; : : ‘ MICrOSCOpe measure the diamete r of thre HWMpression co) 
to count the nine divisions over which a single pointer 


: xt predetermined load Say 150 kilograms ind Thus is 
moves. Each division on the depth gage scale re presents +} ‘ , ee , hty 
” } , . the mstrumen isa Brine ik hardness ster 

S 1 5000” and when the pointer B moves to the position 

occupied by dA the hand has turned nine divisions—th ae tala 
be interval between the twin hands 4 and B. With a little The | : MI 

r le Dasie princip Ot tlhe motron ts hat noi 
‘ae practice this double hand makes the observation of th nett. —" if 
. _ ; yression of fix Ze Is ma na t force required 
de pth reading an easv one. The twin hand also obviates ieee aici’ or oe Sabi : 


] } + +} , 
| . . : . make this Impression. 1s tiken as it Cas 
he necessity for a zero setting of the pointer on th: i 1} 
hardness of i material being tested 


Another machine which makes use of this princi 





is one suggested by De Leeuw Not only does this i rit 
yubipliry 1) " e : p 
Qu\ 0 / 4/7? work simply but it also makes a permanent record 
4, 90 4, 
A“ ty the reading. 
207?) 29-? In making a reading the sample to be tested is laid 
é = ona table supported bv oa hvdraulic pistor As t 
= = j * } , r = 
= = (On Moves Upward, Ocmeg rived n\ Oto? Vel 
305, 305, Oo OVE ~ d (- d ! ; i I ir 
et : pump, the surface of the specimer s forced v 
AY AY pointed diamond or a small ste ball Phe os 
\\ : 
wh e will be preferred for the softer materials | 1 ! 
point or the steel ball (p., Fig. 148) proj s dow1 


4 


certain predetermined ( 
rig. 147, The twin deoth hands, A and B, are set so that their two small hardened anvils (6.6). t faces of Ww 


mts are 9 scale divisions apart. Since each division repre- in a common plane (f,f The anvils ar 

nts 1/5000" of penetration of the indenter, the swinging of 
point of B I iti : sulated (9.9) and constitute portions of a “ v 
o to the position of the point of A gives the stand- 

1 indentation of the Monotron. This swing is read more easily I 


in to count nine divisions over which a single pointer moves. 











+ 


pone trat 


ion, 


00 ed tl surface of the metal tested makes 
a shor reuit betw nthe faces of the two anvils and an 
r bell or other signaling device notifies the oper 

or propel depth has been attained 
The piston carrving the table on which the specimen 
tted by oi unde r pressure. The pressure 
whic is applied to the oil also drives a small piston in 
smaller but longer cylinder. This piston acts against 
brated spring and carries the terminals of a spark 


gap. At the moment the short circuit is made between 


ls another transtormer steps up the 


to jump between thre 


voltage 


} 


two any 
lt 


; ] 
erminals of t 


sheet of 


na -| 
ind CAUSCS a Spars 


spark gap ind make a tiny perforation in a 


paper on which the height of this puncture above thr 


: 
ero line of the 


calibrated chart gives a measure of thi 


force applied to give the proper penetration, 
Che machine is provided with a number of automatic 
When a new piece of work is laid on the work 
ng table of the instrument, all one has to do is to push 
i button which then starts the motor on a new test evele 


LUDWIK’S HARDNESS TEST 


Reference has alre ady been made to the cone shaped 
ndenter and the application of the general formula that 
Load 
Hardness 
Area oft 


THAT 


Ludwik’ chose a cone shaped indenter with an angle of 
90 man attempt to overcome the discrepancies between 
he Brinell hardness numbers as obtained with different 


indenter is a form 


loads. ‘The 


found in use on the 


ot balls und 


Cottle 


frequently continent in measuring 


the hardness of soft materials. In thus selecting an angl 
f 90 for the tip of the indenter, Ludwik made the 


depth and the diameter of thre to have the same 
At first he used 


ly irdme SS numbe r 


imprin 
hard steel cone am 


from. che 


‘A sharp 90 
determined his surface con 


iC irea of the recove red indentation 
Ludwik’s hardness number 


l 0 id 


Cone Hardness 
Conical contact area 
WD i sin(o 2 
a | 
| 

where in Ludwik's cone, & Y() ind dis the diameter 
of th mpyr If the material is hon ogeneous, the Lud 
wik hardness number remains consistently the same irre 


the size of imprint ind load 
[pplication Ludwik’s Cone to the Measurement of 


| udwik was 


irily t sted in a study i t nternal triction 
I tal I pou ed tt grea deal had been 
writter bout th ntern ! nor viscosity of liq ids 
' ' neerning solid Inas ech as Ludwik was 
nterested in the problem of irdness he conceived 
hat internal friction of metals would in some way 
be measured by the permanent deformation pr 
luced by a hardness tester, and so proceeded to use his 
7 ndenter tor this p rpose He chose the cone in 
1e1 for this studv b Lust du to the geometrica 
sim rity r primts thre hardness n bers ol 
tained ar ndep nder tt magnit de of the load s 
d of t] . { t nprint. Furthermon n t is 
of a hardness tester in which a constant load is used 
there will be lissin ir conditions of deformation his 
‘ v \ 
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0 00 200 300 FOC 


Tempera Degrecs C. 


Fig. 149. Change of hardness with temperature 


may lead to wide discrepancies when one is deal 


large differences in hardness, and this would bs 


in Ludwik’s work where the range of temperat 
from room temperature up to the melting point ft 
metals and on to 600° ¢ 


Ludwik 


friction 
| 
i 


for others. 


measured the change in’ hardness 


with temperature for tin, bismuth, cad 


ead, zine, intimony, aluminum and copper. 
The heating chamber in which the sample WAS 
ined at any desired temperature was closed with 
there exter 


this fash 


heat-conducting cover through which 


carbon rod carrying the indenter. In 


indenter could be moved to various points on thi 
cover would slide sid W 


the indenter. ‘The carl! 


of the test plece and thie 
illow for this motion of 
carrying the cone indenter was selected because 

not conduct heat so rapidly from the test point as 
for lox il COO 


i metal rod and thus Give no chance 


the point ot test 


The length of time during which the load w 


on the indenter made a large difference in the resu 
of the metals tested hie 
dee per impression ind, therefore, the 
Periods of 15 and 
ploved lig 149 shows the results for cadmium an 
mony. At 200°C. tie 
that for the 


mium and for ant 


some long F }« riod 
hardness 
was smaller. 300 seeonds wet 
hardness for the 15-second 
was twice 300-second pr riod. Both fi 

noted that t 


1 } 


the 500 second pe riod Is alw rvs ICSs 


IOI il will bye 


thre 15-second ay riod The changes for 
ditferent from those in cadmium. In fact. s 
he other metals showed quite ditterent curves fr 


indicated in Kig. 149 


Ih net results. however. show that the deer 
hardness with rising temperature is a continuo 
Che discontinuities which one might expect in 





insformations did not show up in any pronoun 
ion. While iron was not studied, one might expect 
continuity mn the course of the chang of hardness 
temp rature the latter passed through one of its 


\ though this work of Ludwik was done over t 
vears ago it 18 a wood illustration of the kind 
which needs to be done in the tield of hardness 1 
ments. O'Neil] has brought together some of 

cent work whicl is been don ilong this and s 
line Phere Sa great dea nore to be done 
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RECORDING EXPLOSION PRESSURES 


, a large laboratory serving insurance interests: “One of our prob- 


recording pressures produced in test explosions of vapors and 
from slightly above atmospheric to 300 Ibs. in.*. 
ire development may be less than 0.1 sec.” 


ITOR’S NOTE—In this and other periodicals, and in books, there have been 
hed elaborate discussions of various methods and adequate descriptions of vari- 
istruments, for recording the curves of explosion pressures in relatively small 
s such as engine cylinders, cannon bores, etc. The inquirer is undoubtedly familiar 
, this literature and with manufacturers’ bulletins. His problem is the PRACTICAI 
of selecting and installing the most suitable apparatus for reproducing industrial 
and dust explosions and recording the pressure-time curve of each test. Other- 
he would merely order an ordinary high-speed engine indicator. 


FIVE DOLLARS will be paid for every solution (or discussion clearly pointing the 


to a solution) which is accepted for publication. Address Instrumentation Forum, 
Wolfendale St., Pittsburgh, Pa. Type double-space, on one side of paper. Draw 
gram in black ink on separate sheet. Mail before September 15. Solutions and dis- 


ussions accepted will appear in October 1938 issue. 
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Brown lr ent ( 

I It i 

I & 1 ( 

Fox ‘ 

Hay 


C. J. Tagliabue Mfg. C 
BRAKE TESTING METERS 
Rawson Elec. Inst. Co 


BRIDG Ses LECT RICAL 


General Electric ¢ 
General Ka 


Shalicross Mfg. Co 


al Pg 6 Mfg 
Thwing-A I 
Triplett Elec. Inst 
Wheelco Instr. ¢ 
CABLE TESTERS 
Hickok f Ir ‘ 
Leeds & Northrup ¢ 
} Rawson Elec. Inst. Cx 
~“ Roller-Smith Co 
CALIPERS, DIAL 
Federal Pr ts ( 





Test 


ing M Ir 











INST 
Page 


R I 


POS 


ME 
Vol 





1] 





GALORIMETERS 
Gas 


an Me 
entific ¢ 


A meric 


Gaertner S ry 


CAME RAS—H'!GH 
SPEED 





General Radio Co 

CAPACITANCE METERS 

ames G. B e ( 

General Electric Co 
General Radio Co 
Hickok Elec. Inst. ¢ 
Leeds & Northrup Co 
Roller-Smith Co 
Rubicon ¢ 








Triplett Elec Inst. Cc 

Weston Elec. Inst. Cor 
CARBON DIOXIDE 

METERS 

Brown Instrument Co 

Charles Engelhard, In 

Foxboro Co 

H ‘ 

Leeds & Northrup Co 

{ agliia e Mfg. ¢ 
CATHETOMETERS 

Gaertner Scientific Corz 


CENTER POINTS 
Ford Motor Co 
D 
CHRONOGRAPHS 
Gaertner Scientific Cory 
General Electric Co 
General Radio Co 
CLINOMETERS 
Pioneer Instrument Co 


CLOCKS—Gage Board 


Bailey Meter ¢ 
Bristol ¢ 
Brown | ment ¢ 
Foxboro ¢ 
Pioneer Ins nent ¢ 
coILs 
Resistance, Inductance 
Special 
( 
Gene Kleccric ¢ 
Gener Radio ¢ 
! Ie nce ( 
Leeds & Northrup ¢ 
Roller-Smith Co 
Rubicon Co 
Sha ross Mfg ¢ 


Ward Leonar 


& MC 


Westinghouse I 

COIL TESTING EQUIP 

a 

4 f ( 
General Electric ¢ 
Leeds & Northrup 
Roller-Smith Co 
Rubicon Co 
Westinghouse E.& M.Co 


Cc ot ORIMETERS 
, nk‘ ( 
Lomb Opt 
Sclentific Corp 
'Co 


I 
hauctl iy Co 
Gaertner 
acnetal KEleetriy 
c J Taal! abue Mte. 
COMBUSTION aeaeenes 
See Controls 
COMMUNICATION 
MEASURING 
INSTRUMENTS 





General Ra ( 

H k Elec. Inst. Co 
Leeds & Nort! ( 

K ni I ( 

t Smith ¢ 

Rubic ( 

SI ross Mfg. ¢ 

rr Ele ( 
Westingh “B “& M. 


COMPARATORS 
Colorimetric 


I I ‘ 

Gene I ( 

Westing! cE. & M. ( 
Electrical 

Genera trie C 
meshantont 

Federal Products Corp 
Optical 

Gaertner Scientific Cory 

Pfaltz & Bauer, Inc 
COMPASSES 

Pione Instrument ¢ 

Taylor Ir ment ¢ 


CONDENSE RS—Electrical 
General Electric Co 
General Radio Co 
Leeds & Northrup Co 


Westinghouse E.& M.Ce 
CONDUCTIVITY METERS 
Biddle Co 
Hickok Elec. Ir 


Leeds & Northrup Co 


James G 


Rawson Elec. Inst. Co 
Roller-Smith Cc 

K n 

Shallcross Mfg. Co 


CONTOUR MEASURING 
PROJECTOR 
Hatseh & Lomb Opt. Co 
EK Leitz Inc 
CONTROLS, AUTOMATIC 
Air Conditioning 
Brown Instrument Co 
H-B Instrument Co 





I Honeywell Reg. Co 
Powers Regulator Co 
lag " @ Mfg. Co 
Wr Instr 
Air Velocity 
Min H ywell Reg. Co. 
l’owers Regulator Co. 
agliabue Mfg. Co 
Gur: er 
trown Inst 
finr H Cc 
‘ . 
W 
Cembustion 
Askania Kegu r Co 
Bailey Meter Co 
Bristol (ec 
Brown Inst rument Co 
} Ir 1 i 
Foxboro Co 
Leeds & Northrup ¢ 
M Hor well Reg. C 
Pioneer Instrument Cc 
S y ¢ 
. Fl 


Republi w Meters Co 





Condensation 
Foxboro ( 
Friez & Sons, In 
Honeywell Reg. ( 
I ifg. ¢ 
Taylor It istrument Cos 
Damper 
Askania Regulator Co 
Bailey Meter Co 
liris Co 
Brown Instrument Ce 
Foxt » Co 


Friez & Sons, Inc 


G-M Labs., In 

Leeds & Northrup Co 

Mir Honeywell Reg. Co 
Powers Regulator Co, 

oe Mfg. ¢ 
Tay Instrur ment Cos 
\ Ir 


Feed Water 


American Meter Co 
Askania Regulator Co 
Bailey Meter Co 
Itristol Co 
rown Instrument Co 
Foxboro Co 

1. Taglis o Mfg. ¢ 

Flow 

American Meter Co 
Askania Regulator Co 
Bailey Meter Co 
Bristol Co 


Brown Instrument Co 
Cochrane ( orp 

I r&P r 
toxboro 
Refinery S 


( I. Taglia 


y ( 


e Mig. Co 


Taylor Instrument Cos 
Humidity 

Bristol Co 

Brown Instrument Co 

Foxboro Co 

Friez & Sons 

H-B Instrun 


Inc 
vent C< 





Humidity & Temperature 


— wn Instr ent 
Foxboro ¢ 

Friez & Sons, Inc 

H-B Ir ent Co 

Mir H 4 Reg. Co 
Pow rn a { 

R ys ‘ 





Magnet 





A & A COILS 


Established ]! < 


Electrical Coil Winding Co 
2736 Saunders St., 


Solenoid 


3 Pa P 


Camden, 








NTS 


Ni 
Humidity Time 
Lighting 
r 
G-\ | 
« ! 
WW & M 


\ 

4 l 

> 7 ‘ 
ne ¢ 

Fox ( 

t Z& Sul I 

Gene I 

G M La l 


Aue Ifg. ¢ 
Taylor Instrument Cos 
Whee Instr. ¢ 
Moisture-content 
Askania Regulator ¢ 
Power Reg i ( 
( I ) Mfg 


Pressure & Vacuum 
American Meter Co 
Askauiia Kegulator ¢ 
Bailey Meter Co 
Bristol Co 
Brown Instrument Co 
‘ ochrane Corp 

Foxbore Co 





H 

Minn. - Lloneywe Reg. Co 

Powers Regulator Co 

K Su ( 

C. J. Tagliabue Mfg. Co 

Taylor iustrumen oO 
Pyrometer 


Bailey Meter Cc 
Bristol ¢ 


Brown Instrument ¢ 
pic lgedles in 
Foxbor 
i ( 
Leeds & Northrup ¢ 
c J; Tag g 
Taylor Instrument Cos 
rhw \ ( 
Wi Ir ( 
Rate- Volume 
American Meter (¢ 
Askania Regulator ¢ 
Cochrane Cory, 
Foxboro ¢ 
I. Tag g 
meaanwaiien 
Bristol Cc 
Brown Instrument C¢ 
Burling Inst. Co 
Foxboro ( 
Friez & Sons, Inc 
Minn. -H Reg. 
Powers Regu rCo 
J. Tag » Mfg. ¢ 
Taylor Instrument Cos 
I 4 | ( 
Wi ] Ir ( 
Specific Gravity 
Askania Regulator ¢ 
Balley Meter Co 
Foxboro ¢ 
4 & 
R s ( 
C. J. Tag o Mfg. ¢ 
Tachometer 
Bailey Meter ¢ 
Bristol ¢ 
Brown Instrument Co 
I Tact ( 
Foxboro (« 
Leeds & Northrup Co 
Weatinghouse E.& M.Co 


Weston Elec. Ir Corp 
Temperature 

Bailey Meter Co 

Bristol Co 

Brown Instrument Co 

Burling Inst 
Cochrane Corp 


Friez & Sons, Inc 
G-M Labs., Ir 
Hays { t 

IHin re I 


Leeds & arenene Co 


Minn. -Honeywell Reg. Co 

Powers Regulator Co 

R r y Supply ¢ 

ee # Mfg. Co 

Taylor Instrument Coa 

\Thwing-Albe Instr. ¢ 

Whee Instr. ¢ 
Temperature-Time 

Bailey Meter Co 


Bristol Co 

Brown Instrument Co 
Foxboro Co 

Friez & Sons, Inc 
Saede & Northrup Co 


Honeywell Reg. Co 

r wers Regulator C 0. 

Ref y Sur ( 

C. J. Tag e Mfg. ¢ 
Taylor Instrument Cos 
rt t Instr. ¢ 
Wheel Instr. ¢ 

Time 


Bristol Co 
Brown Instrum 











x guia ( 
aay r instrur 3 
Wa t 4 ( 

Vacuum 
Aska t KReguls rt 
Balley Meter Co 
Brist ( 

Brown Instrument Co 
Cochrane Cory 
Foxboro Co 
H-B I ( 
Hon Reg. Co 
Powers Regulator Co 
" S ( 
Mfg. 


raylor Instrument Cos 


< 


rpg A. ( 

Wa tard Klee. Co 

Whee It r. © oO 

COUNTERS—Magnetic 
, \it { 


Ve K tit 








Ward Leonard Elec. Co 
Revolution 
13 wl 4 
is : 
I Tach ( 
Gaertner Scientific Corp 
Veeder- Root In 
Stra 
Bristol Co 
D M ( 
g Signal Corp 
\ ler-R In 
CUBIC FUUT BOTTLES 
American Meter Co 


CURKENT RECORDERS 
Bristol ¢ 
General Electric Co 
Leeds & Northrup Co 
toller-Smith Co 


CYCLE CONTROLLERS 


Bristol ¢ 

brown 1 i nt ¢ 
Foxboro ¢ 

It Ss y 4 

( Puglia s Mig. Ce 
Tay lus obesayern Cos. 
Wi In 


CYCLE COUNTERS 
General Kadio Co 
Westinghouse E.& M.Co 


CYCLE RECORDERS 
General Electric Cc 
CYLINDER GAGES 
Fede Prod ( 
DEMAND METERS 
Gas 
Fo>boro ¢ 
Electric 
General Electric Co 


Westinghouse E.& M.Co 
DEPTH GAGES 
Federal I JuCtS ¢ 
DIAL INDICATORS 
Federal arg 
ne L 
DIVIDING 


ner Sc 


MACHINES 
Gaert ientific Corp 
DRAFT GAGES—See Gages 

DYNAMOMETERS 


General Electric Co 
Leeds & Northrup Co 
Raws n Elec. Inst. Co 
Weston Elec. Inst. Corp 
EARTH CURRENT 
METERS 
Leeds & Northrup Co 
Rawson Ele Inst. Co 
Koller-Sm th Co 


EBULLIOMETERS 
( « Mfg. Co 
ELECTRIC TELEMETERS 
—See Remote Metering 

Equipment 


ELECTRODES for pH 
G-MI In 
if Ir 
I & N ! p ) 
N 1 I Lat 
I L «& In 
ng-A 


I Instr. ¢ 

ELECTRONIC METERS 
General Electric Co 
General Radio Co 
Kurman Electric ¢ 
Leeds & Northrup Co 
Rawson Elec. Inst. Co 
Westinghouse E.& M.Co. 
Weston Elec. Inst. Corp 


EXTENSOMETERS 

Am 

M hines 

FAULT FINDERS 
Leeds & Ni 
Ro 


Mauch 
In 


Div 


, elle 


rthrup Co 
th Co 





‘ross Mfg. Co 
Westinghouse E.& M.Co 
FLASH & BURNING 
POINT TESTERS 


Refinery Su y ¢ 
( J. Tag eo Mfg. ¢ 
Taylor Instrument Cos 


rlLOW METERS 
indicating 
American Meter Co 
wpe Met er Co 
istol 
i wn Ir strument Co 
ochrane Corry 
r & P ( 
Foxboro 
Friez & Sons 
Pfa & Bauer, Ir 
Pioneer Instrument Co 





y ( 
» Mfg. ( 
rument Cos 


indicats 


Tay! 


Amer 
Bail 





0 & Re 


r Instr 
Integrating & Rec 


can 


Bristol (« 


B 


Tayl 


w 


n 


r Inst 


Met 
ey Meter 


Instr 
whrane Corr 


er 


FLUE GAS nent Y 


wn Inst 


har 
Foxbore 


li 


Ike 


be 


es Er 


Leeds & N 


Pag 


ru 


gt 


n 


FLUXMETERS 
Leeds & Northrup ¢ 
Rawson Elec 
Rubicon ( 

ata CANDLE 
METER 

See Illuminometer 

FREQUENCY METES 

indicating 
James G. I 
Bristol Co. 
General Electric ¢ 


H 


s 


sid 


ckok Elec 


Inst 


ile « 


In 


Leeds & Northrup 
Roller-Smith Co 
Westinghouse E.& 
Weston Elec 
Recording 
Bristol Co 


General E 


Inst 


Leeds & Norit ru 
Westingh« 
Standards 
General Radio Cc 
Leeds & Northrur 
FURNACE ATMOS 


PHERE 


FURNACE 


ASK 


Wt 


“ 


an 


] 


GAGES 


Absolute Pressure 


a ite 


ol ¢ 


ro ¢ 


h 


eat ri ) 
lectric Co 


( 


ise E & M 


& 





Caliper 


Cc ylinde 
Ft 


Dept! 
Hr 


’ 


P 
Dial indicator 


pitti al Wr 


g M 


iley Meter Co 


Co 


RE sdihibd, RS 


Cc ONTROLS 


iets Corp 


Differential Pressure 
American 
Bailey Meter Co 
Bristol Co 


Brown Instr 


Fox 


Ike 


Tay'or In 
z-A 


Me 


boro Co 


snwit 


Draft 


Pioneer Ins 


ter CC 


ument 


Cec 


ument 


Bailey Meter Co 
Bristol Co 
Brown Instrument 
Foxboro Ce 
Friez & Sons 
Hay ry 


Refine 
Drill 

Bausch & Lomb Op 
Electric 


General Elect 


Flow—See Flowmeters 


Grinding 


Federal Pri 


Liquid Level 
American Meter Co 
Bailey Meter Cc 
Bristol Co 
Brown Instrumest 
Cochrane C "ng 
Foxboro ( 


Friez & S¢ 


ns, 


Inc 


( 


rie ¢ 


ducts 


ig 
strument ¢ 


0 














